Congenital rubella has been considered as sometimes leading to immunological deficiency associated with the histological abnormalities that are to be seen in the thymus, spleen, and lymph nodes (Seligmann, Fudenberg, and Good, 1968; Plotkin, Klaus, and Whitely, 1966;  Hancock, Huntley, and Sever, 1968; Singer et al., 1969) . We have had the opportunity to study two fatal cases of rubella embryopathy, where there was a combination of both the thymic hypoplasia and the vascular thymic lesions, as described by Campbell (1965) and Oppenheimer (1967, 1969) in congenital infection by the rubella virus.
Methods
The material was fixed in 10% formalin and the slides were stained with haematoxylin and eosin. Selected tissues were stained with periodic acid Schiff (PAS) for mucopolysaccharides; von Kossa reaction for calcium; Perl's for iron; Gomori's one-step trichrome for collagen; and orcein for elastic tissue. Lungs showed interstitial pneumonia; in the main branches of the pulmonary artery were vascular lesions identical with those described in the thymus (Fig. 3) Kidneys showed membranous glomerulopathy, cortical glomerulosclerosis, nephrocalcinosis, and interstitial mononuclear infiltration. Lungs. The main pulmonary arteries showed fibrous proliferation of the intima with irregularity of the internal elastic lamina; chronic inflammatory infiltrates and thickening of the alveolar septa were seen, with hyaline membranes in the alveoli. Brain showed chronic proliferative leptomeningitis, with deposits of amorphous material, haematoxylin-and PAS-positive in the vessels. In the vessels of the grey nuclei, white matter, cerebellum, and brain stem, the same vascular lesions were evident, and in the adjacent areas there were foci of disintegration. Discussion Seligmann et al. (1968) considered that intrauterine environmental factors can affect the development of the immunological functions and so cause immunological deficiencies. Plotkin et al. (1965) suggested that the rubella virus may interfere with the development of the thymus and lymph nodes. Soothill, Hayes, and Dudgeon (1966) confirmed the high incidence of hypo-y-globulinaemia in the congenital rubella syndrome, suggesting a causal relation.
In the present cases a rubella embryopathy with multiple malformations was associated with vascular and visceral lesions attributable to congenital infection by the rubella virus (Campbell, 1965; Oppenheimer, 1967, 1969; Rorke and Spiro, 1967; Phelan and Campbell, 1969; Korones et al., 1965; Strauss and Bemstein, 1968; Plotkin et al., 1965) . In both cases the microscopical examination showed hypoplasia of the thymus and of the thymus-dependent lymphoid tissue. In the vessels of the thymus, lesions identical to those described in the rubella syndrome were present. In the light of the many other manifestations of the rubella syndrome in these patients, it is likely that the thymic hypoplasia also was attributable to intrauterine rubella infection. Bellanti et al. (1965) were able to isolate the rubella virus in high concentration from the lymphoreticular system. As Simons (1968) has emphasized, the rubella virus may cause specific or general, permnanent or temporary damage to lymphoid tissue, in conformity with the variety of immunological deficiencies seen in the congenital rubella syndrome.
The nodular lesion in the orifice of the interventricular cardiac septum is of interest, as it is identical with the valvular cardiac lesions described by Singer et al. (1967) We are indebted to our librarian, Giselda Fonseca Lima, for help with references. This study was supported by a grant from Conselho Nacional de Pesquisa (CNPq).
